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DETAILED ACTION 

Election/Restrictions 
The examiner withdraws the previous species restriction. For the current action 
the examiner examined claims 1-24 and 27-30. Claims 25-26 are restricted and were 
withdrawn from examination. 

Drawings 

The drawings are objected to as failing to comply with 37 CFR 1 .84(p)(5) 
because they include the following reference character(s) not mentioned in the 
description: Figure 2A(207) and 2B(207). Corrected drawing sheets in compliance with 
37 CFR 1.121(d), or amendment to the specification to add the reference character(s) in 
the description in compliance with 37 CFR 1.121(b) are required in reply to the Office 
action to avoid abandonment of the application. Any amended replacement drawing 
sheet should include all of the figures appearing on the immediate prior version of the 
sheet, even if only one figure is being amended. Each drawing sheet submitted after the 
filing date of an application must be labeled in the top margin as either "Replacement 
Sheet" or "New Sheet" pursuant to 37 CFR 1.121(d). If the changes are not accepted by 
the examiner, the applicant will be notified and informed of any required corrective 
action in the next Office action. The objection to the drawings will not be held in 
abeyance. 
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Claim Objections 

Claims 6, 16, 18, and 22 are objected to but would be allowable if the 
independent claim 1 and dependent claim 5 were allowable. 

Regarding claim 6, prior art shows continuous dielectric material surrounding 
bonding wires; however, the periodic placement of dielectric material around bonding 
wires was not found in prior art and is therefore in condition for allowance if the 
independent claim 1 and dependent claim 5 were allowable. 

Regarding claim 16, no prior art was found disclosing a plurality of bonding wires 
for signal transmission comprising a coplanar waveguide or similar structure fitting the 
applicants definition of coplanar waveguide. Therefore, the claim is in condition for 
allowance if the independent claim 1 was allowable. 

Regarding claim 18, no prior art was found disclosing a differential signal via a 
plurality of bonding wires. Therefore, the claim is in condition for allowance if the 
independent claim 1 was allowable. 

Regarding claim 22, prior art was found to show effect of an impedance 
transformer (see discussion of claim 21); however, due to the claims dependence on 
claim 6, no prior art was found to include the effect with respect to the periodic 
placement of dielectric material around bonding wires. Thus, the claim is in condition 
for allowance if the independent claim 1 and dependent claims 5-6 were allowable. 
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Claim Rejections - 35 USC §112 

The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claim 14 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite 

for failing to particularly point out and distinctly claim the subject matter which applicant 

regards as the invention. "A combination of at least one round bonding wire and at least 

one ribbon wire" fails to point out whether applicant is claiming a combination of round 

wire and ribbon wire, a combination of only round wires, or a combination of only ribbon 

wires. For examination purposes, the examiner interpreted the claim to be a 

combination of only round wires. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 1-5, 7, 9, 12, 14, 19, 24, and 27-29 are rejected under 35 U.S.C. 102(b) 
as being anticipated by Horiuchi et al. (US 6,084,295). 

With respect to claim 1 , Horiuchi discloses electrically connecting a 
semiconductor chip (10) to a connection (12) on a circuit board (5) (column 5, lines 51- 
54). Horiuchi teaches a plurality of bonding wires (20) with conductive wire and electro- 
insulation coating for electrically connecting the circuit board (5) to the semiconductor 
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chip (10) (column 2, lines 1-9). Horiuchi also discloses matching the impedance to that 
of a signal line by selecting the insulation material (column 5, lines 29-33). 

With regard to claim 2, Horiuchi further teaches predetermined distances 
between each wire and shows wires subsequently above each other in figure 1 . 
Regarding claim 3, Horiuchi also shows wires in a predetermined configuration 
alongside one another in figures 7(a) and 8. 

Regarding claim 4, Horiuchi discloses a ground potential of the signal wire and 
dielectric insulation (column 5, lines 22-27). Regarding claim 5, Horiuchi discloses "it is 
possible to make the impedance-matching as a signal line by the selection of material 
(dielectric constant) and/or thickness of the resin coating 32 covering the conductive 
wire" (column 5, lines 29-33). 

With respect to claim 7, Horiuchi teaches the resin coating (32) to cover the 
bonding section and an electro-conductive resin (34) used for shielding (column 6, lines 
14-17). Figure 3 also shows an epoxy type coating (30) on a gold wire (28) to be the 
bond wire (20) connecting the signal between semiconductor and circuit board. With 
respect to claim 9, Horiuchi also shows wires in a predetermined configuration 
alongside one another in figures 7(a) and 8. 

With regard to claim 12, Horiuchi's figure 3 shows a round bonding wire. With 
regard to claim 14, the examiner interpreted the claim to be a combination of only round 
wires. Horiuchi's figure 3 shows a round bonding wire. 

Regarding claim 19, the examiner interpreted high to be any value for dielectric 
constant of the insulating material due to the lack of relation to a low value and lack of 
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specified values for a high dielectric constant. Horiuchi discloses matching the 
impedance to that of a signal line by selecting the insulation material (column 5, lines 
29-33) and that an electro-conductive resin (34) is capable of easily shielding the 
semiconductor chip (10) (column 5, lines 34-37). Horiuchi also discloses the lack of risk 
of a short-circuit between the bonding wires (20) even though they are shielded with 
electro-conductive resin (34) because the electrode terminals and bonding section 
between the wires (20) and pads (22) are covered with electro-insulation resin (32) 
(column 5, lines 37-44). 

With respect to claim 24, Horiuchi discloses electrically connecting a 
semiconductor chip (10) to a connection (12) on a circuit board (5) (column 5, lines 51- 
54). Horiuchi teaches a plurality of bonding wires (20) with conductive wire and electro- 
insulation coating for electrically connecting the circuit board (5) to the semiconductor 
chip (10) (column 2, lines 1-9). Horiuchi also discloses matching the impedance to that 
of a signal line by selecting the insulation material (column 5, lines 29-33). 

Regarding claim 27, Horiuchi discloses electrically connecting a semiconductor 
chip (10) to a connection (12) on a circuit board (5) (column 5, lines 51-54). Horiuchi 
teaches a plurality of bonding wires (20) with conductive wire and electro-insulation 
coating for electrically connecting the circuit board (5) to the semiconductor chip (10) 
(column 2, lines 1-9). Horiuchi also discloses matching the impedance to that of a 
signal line by selecting the insulation material (column 5, lines 29-33). Horiuchi further 
teaches predetermined distances between each wire and shows wires subsequently 
above each other in figure 1. 



Application/Control Number: 10/722,432 Page 7 

Art Unit: 1725 

With respect to claim 28, the examiner interpreted the claim to have controlled 
impedance designed near in value to an impedance of a circuit to which the signal line 
is interconnected with the chip circuit. Horiuchi discloses electrically connecting a 
semiconductor chip (10) to a connection (12) on a circuit board (5) (column 5, lines 51- 
54). 

With regard to claim 29, Horiuchi discloses "it is possible to make the impedance- 
matching as a signal line by the selection of material (dielectric constant) and/or 
thickness of the resin coating 32 covering the conductive wire" (column 5, lines 29-33). 
Figures 8 and 9 clearly show a predetermined pattern and distance between the wires 
(42) with dielectric material (40) surrounding them. Horiuchi also teaches carefully 
selecting the dielectric material for the dielectric constant "and/or" thickness (column 5, 
lines 34-37). 

Claim 23 is rejected under 35 U.S.C. 102(b) as being anticipated by Notani et al. 
(US 5,294,897). Notani discloses the reduction of the reflection of high frequency 
signals caused by the mismatching of characteristic impedances in the transmission line 
(column 6, lines 6-9). Notani also discloses a transmission line with continuous 
transmission between the lines and the circuit package substrate (column 5, lines 34- 
40). Furthermore, Notani shows a plurality of bonding wires in figures 1(a), 4(b), 6, 7, 8, 
and 10. 
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Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claim 8 is rejected under 35 U.S.C. 103(a) as being unpatentable over Horiuchi 
et al. (US 6,084,295) as applied to claim 5 above, and further in view of Chia et al. (US 
2004/018291 1 A1). Horiuchi teaches epoxy as insulation but lacks disclosure of the 
type of epoxy used for the invention. Chia teaches wire bonding utilizing an insulating 
liquid (112), more specifically using ultra-violet light-cured epoxies (Chia et al., page 1, 
paragraph [0021], lines 3-4). Therefore, it would have been obvious to one of ordinary 
skill the art at the time of the invention to modify the wire bonding method of Horiuchi to 
utilize the ultra-violet light-cured epoxy of Chia in order to electrically insulate the 
bonding wires and attach them to the package in any desired sequence without causing 
package defects (Chia et al., page 2, paragraph [0026], lines 3-7). 

Claims 10-11 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Horiuchi et al. (US 6,084,295) as applied to claim 1 above, and further in view of 
Steranko et al. (US 3,840,169). With respect to claim 10, Horiuchi teaches dispensing 
wires for bonding but lacks disclosure of co-dispensing a plurality of bonding wires. 
However, Steranko discloses bonding multiple wires to a circuit board continuously 
(abstract, lines 1-9) as shown in figure 1. Regarding claim 11, Horiuchi discloses "it is 
possible to make the impedance-matching as a signal line by the selection of material 
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(dielectric constant) and/or thickness of the resin coating 32 covering the conductive 
wire" (column 5, lines 29-33). Figures 8 and 9 clearly show a predetermined pattern 
and distance between the wires (42) with dielectric material (40) surrounding them. 
Horiuchi also teaches carefully selecting the dielectric material for the dielectric constant 
"and/or" thickness (column 5 f lines 34-37). However, Horiuchi lacks disclosure of co- 
dispensing a plurality of bonding wires. Steranko discloses bonding multiple wires to a 
circuit board continuously (abstract, lines 1-9) as shown in figure 1 . It would have been 
obvious to one of ordinary skill in the art at the time of the invention to modify the wire 
bonding method of Horiuchi to include the co-dispensing apparatus of Steranko in order 
to have strong bonding of multiple wires at one time (Steranko et al., column 1, lines 40- 
44). 

Claim 13 is rejected under 35 U.S.C. 103(a) as being unpatentable over Horiuchi 
et al. (US 6,084,295) as applied to claim 1 above, and further in view of Lee (US 
2001/00154900 A1). Horiuchi discloses bonding a plurality of bonding wires for signal 
transmission between and semiconductor chip (10) and a circuit board (5). However, 
Horiuchi lacks bonding a plurality of ribbon wires in the package. Lee teaches ribbon 
bonding wire for signal transmission (page 3, paragraph [0031], lines 3-10). Therefore, 
it would have been obvious to one of ordinary skill in the art at the time of the invention 
to modify the wire bonding method of Horiuchi to include the bonding of ribbon bonding 
wire between the chip and circuit board in order to model transverse distribution 
adequately and utilize a wire-grid method to understand the influence of material during 



Application/Control Number: 10/722,432 Page 10 

Art Unit: 1725 

signal transmission (Lee, page 3, paragraph [0031], lines 6-10, and paragraph [0030}, 
lines 4-6). 

Claims 15 and 17 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Horiuchi et al. (US 6,084,295) as applied to claim 1 above, and further in view of 
Notani et al. (US 5, 924,897). With respect to claim 15, Horiuchi lacks specific 
description of the bonding wires to comprise a microstrip. Notani discloses a 
transmission line having a microstrip line structure (column 7, lines 1-2). Regarding 
claim 17, it is understood that a microstrip transmits a single-ended signal as disclosed 
by the applicant. Therefore, Notani's disclosure of a transmission line having a 
microstrip structure (column 7, lines 1-2) satisfies a single-ended signal. It would have 
been obvious to one of ordinary skill in the art at the time of the invention to modify the 
wire bonding method of Horiuchi to include the disclosed microstrip of Notani in order to 
arrange the strip signal conductor opposite a ground conductor on the dielectric (Notani 
et al., column 7, lines 2-3). 

Claim 20 is rejected under 35 U.S.C. 103(a) as being unpatentable over Horiuchi 
et al. (US 6,084,295) as applied to claim 19 above, and further in view of Kurtz et al. 
(US 4,555,052). The examiner interpreted high to be any value for dielectric constant of 
the insulating material due to the lack of relation to a low value and lack of specified 
values for a high dielectric constant. Horiuchi lacks disclosure of the particular material 
comprising the dielectric. However, Kurtz discloses ceramic as a dielectric material 
useful for electric insulation (column 6, lines 52-57). Therefore, it would have been 
obvious to one of ordinary skill in the art at the time of the invention to modify the wire 
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bonding method of Horiuchi to include the ceramic dielectric of Kurtz in order to properly 
bond the wire for transmission while the package is grounded (Kurtz et al., column 6, 
lines 47-52). 

Claim 21 is rejected under 35 U.S.C. 103(a) as being unpatentable over Horiuchi 
et al. (US 6,084,295) as applied to claim 19 above, and further in view of Lee (US 
2001/0015490 A1). Horiuchi lacks disclosure of the spacing of the dielectric particles 
ability to specifically affect a filter or impedance transformer. Lee discloses results on 
analysis of the dielectric material for input impedances and effective parasitic 
inductances versus frequencies of different wire bonding combinations (page 4, 
paragraph [0043]). It would have been obvious to one of ordinary skill in the art at the 
time of the invention to modify the wire bonding method of Horiuchi to disclose the 
dielectrics spacing relative to the effect of an impedance transformer in order to cause a 
reduction of reduction reactance from the offset of inductive reactance prevalent in the 
bonding wire due to capacitive reactance from the dielectrics wide range of frequencies 
(Lee, page 4, paragraph [0044], lines 16-22). 

Claim 30 is rejected under 35 U.S.C. 103(a) as being unpatentable over Horiuchi 
et al. (US 6,084,295) as applied to claim 28 above, and further in view of Notani et al. 
(US 5,294,897). Horiuchi lacks specific description of the bonding wires to comprise a 
microstrip. Notani discloses a transmission line having a microstrip line structure 
(column 7, lines 1-2). It would have been obvious to one of ordinary skill in the art at the 
time of the invention to modify the wire bonding method of Horiuchi to include the 
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disclosed microstrip of Notani in order to arrange the strip signal conductor opposite a 
ground conductor on the dielectric (Notani et al., column 7, lines 2-3). 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Rachel E. Beveridge whose telephone number is (571) 
272-5169. The examiner can normally be reached on Monday through Friday, 9 am to 
6 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Patrick Ryan can be reached on (571) 272-1292. The fax phone number for 
the organization where this application or proceeding is assigned is (571) 273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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